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Figure 22 
PTIP 

>gi|21707458|gb|AAH33781.1| PAX transcription activation domain interacting protein 1 like 
[Homo sapiens] 

IVIAAGQNLQSSERSEMIATWSPAVRTLRNITNNADIQQMNRPSNVAHILQTLSAPTKNLEQQVNH 

SQQGHTNANAVLFSQVKVTPETHMLQQQQQAQQQQQQHPVLHLQPQQIMQLQQQQQQQISQ 

QPYPQQPPHPFSQQQQQQQQAHPHQFSQQQLQFPQQQLHPPQQLHRPQQQLQPFQQQHAL 

QQQFHQLQQHQLQQQQU\QLQQQHSLLQQQQQQQIQQQQLQRMHQQQQQQQI\/1QSQTAPH 

LSQTSQALQHQVPPQQPPQQQQQQQPPPSPQQHQLFGHDPAVEIPEEGFLLGCVFAIADYPEQ 

MSDKQLLATWKRiiQAHGGTVDPTFTSRCTHLLCESQVSSAYAQAIRERKRCVTAHWLNTVLKK 

KKMVPPHRALHFPVAFPPGGKPCSQHIISVTGFVDSDRDDLKLiVIAYLAGAKYTGYLCRSNTVLIC 

KEPTGLKYEKAKEWRIPCVNAQWLGDILLGNFEALRQIQYSRYTAFSLQDPFAPTQHLVLNLLDA 

WRVPLKVSAELLMSIRLPPKLKQNEVANVQPSSKRARIEDVPPPTKKLTPELTPFVLFTGFEPVQ 

VQQYIKKLYILGGEVAESAQKCTHLIASKVTRTVKFLTAISWKHIVTPEWLEECFRCQKFIDEQNYi 

LRDAEAEVLFSFSLEESLKRAHVSPLFKAKYFYITPGICPSLSTMKAIVECAGGKVLSKQPSFRKL 

MEHKQNSSLSEIILISCENDLHLCREYFARGIDVHNAEFVLTGVLTQTLDYESYKFN 
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Figure 23 

>gi|21707457:221-2494 Homo sapiens PAX transcription activation domain interacting protein 1 
Wke, mRNA (cDNA clone MGC:45592 l!VIAGE:4509264), complete cds 

ATGGCTGCTGGACAAAACCTCCAAAGTTCTGAAAGATCAGAAATGATAGCTACCTGGAGTCC 

AGCTGTACGGACACTGAGGAATATTACTAATAATGCTGACATTCAGCAGATGAACCGGGCAT 

CAAATGTAGCACATATCTTACAGACTCTTTCAGCACCTACGAAAAATTTAGAACAGCAGGTGA 

ATCACAGCCAGCAGGGACATACAAATGCCAATGCAGTGCTGTTTAGCCAAGTGAAAGTGACT 

CCAGAGACACACATGCTACAGCAGCAGCAGCAGGCCCAGCAGCAGCAGCAGCAGCACCCG 

GTTTTACACCTTCAGCCCCAGCAGATAATGCAGCT CCAGC AGCAGCAGCAGCAGCAGATCT 

ctcagcaaccttacccccagcagccgccgcatccattttcacagcaacagcagcagcagca 

GCAAGCCCATCCGCATCAGTTTTCACAGCAACAGCTACAGTTTCCACAGCAACAGTTGCATC 

ctccacagcagctgcatcgccctcagcagcagctccagccctttcagcagcagcatgccct 

GCAGCAGCAGTTCCATCAGCTGCAGCAGCACCAGCTCCAGCAGCAGCAGCTCGCCCAGCT 
_j:CAQCAaCAQCACj6^G.C.CJ_GCICj:AQCAG.CA&CAGCAACAGCAGAT^ 

CCAGCGCATGCACCAGCAGCAGCAGCAGCAGCAGATGCAAAGTCAGACAGCGCCACACTT 

GAGTCAGACGTCACAGGCGCTGCAGCATCAGGTTCCACCTC AGCAG CCCCCGCAGCAGCA 

GCAGCAACAGCAGCCACCACCATCGCCTCAGCAGCATCAGCTTTTTGGACATGATCCAGCA 

GTGGAGATTCCAGAAGAAGGCTTCTTATTGGGATGTGTGTTTGCAATTGCGGATTATCCAGA 

GCAGATGTCTGATAAGCAACTGCTGGCCACCTGGAAAAGGATAATCCAGGCACATGGGGGC 

ACTGTTGACCCCACCTTCACGAGTCGATGCACGCACCTTCTCTGTGAGAGTCAAGTCAGCA 

GCGCGTATGCACAGGCAATAAGAGA^GAAAGAGATGTGTTACTGCACACTGGTTAAACACA 

GTCTTAAAGAAGAAGAAAATGGTACCGCGGCACCGAGCCGTTCACTTCCCAGTGGCCTTCC 

CACCAGGAGGAAAGCCATGTTCACAGCATATTATTTCTGTGACTGGATTTGTTGATAGTGAC 

AGAGATGACCTAAAATTAATGGCTTATTTGGGAGGTGGCAAATATACGGGTTATCTATGCCG 

CAGCAACACAGTCCTCATCTGTAAAGAACCAACTGGTTTAAAGTATGAAAAAGCCAAAGAGT 

GGAGGATACCCTGTGTCAACGCCCAGTGGCTTGGCGACATTCTTCTGGGAAACTTTGAGGC 

ACTGAGGCAGATTCAGTATAGTCGCTACACGGCATTCAGTCTGCAGGATCCATTTGCCCCTA 

CCCAGCAmAGTTTTAAATCTTTTAGATGCTTGGAGAGTTCCCTTAAAAGTGTCTGCAGAGT 

TGTTGATGAGTATAAGACTACCTCCCAAACTGAAACAGAATGAAGTAGCTAATGTCCAGCCTT 

CTTCCAAAAGAGCCAGAATTGAAGACGTACCACCTCCCACTAAAAAGCTAACTCCAGAATTG 

ACCCCTmGTGGTTTTCACTGGATTCGAGCCTGTCCAGGTTCAACAGTATATTAAGAAGCTC 

TACATTCTTGGTGGAGAGGTTGCGGAGTCTGCACAGAAGTGCACACACCTCATTGCCAGCA 

AAGTGACTCGCACCGTGAAGTTCCTGACGGCGATTTCTGTCGTGAAGCACATAGTGACGGC 

AGAGTGGCTGGAAGAATGCTTCAGGTGTCAGAAGTTCATTGATGAGCAGAACTACATTCTCC 

GAGATGCTGAGGCAGAAGTAGTnTCTCTTTCAGCTTGGAAGAATCCTTAAAACGGGCACAC 

GmCTCCACTCTTTAAGGCAAAATATTTTTACATCACACCTGGAATCTGCCCAAGTCTTTCC 

ACTATGAAGGCAATCGTAGAGTGTGCAGGAGGAAAGGTGTTATCCAAGCAGCCATCTTTCC 

GGAAGCTCATGGAGCACAAGCAGAAGTCGAGTTTGTCGGAAATAATTTTAATATCCTGTGAA 

AATGACGTTCATTTATGCCGAGAATATTTTGCCAGAGGCATAGATGTTCACAATGCAGAGTTC 

GTTCTGACTGGAGTGCTCACTCAAACGCTGGACTATGAATCATATAAGTTTAACTGA 



Figure 24 
Brca1 

>gi|30039659|gb|AAP1 2647.1 1 breast cancer 1, early onset [Homo sapiens] 

MDLSALRVEEVQNVINAMQKILECPICLELIKEPVSTKCDHIFCKFCMLKLLNQKKGPSQCPLCKN 

DITKRSLQESTRFSQLVEELLKIICAFQLDTGLEYANeYNFAKKENNSPEHLKDEVSIIQSMGYRN 

RAKRLLQSEPENPSLQETSLSVQLSNLGTVRTLRTKQRIQPQKTSVYIELGSDSSEDTVNKATYC 

SVGDQELLQITPQGTRDEISLDSAKKAACEFSETDVTNTEHHQPSNNDLNTTEKRAAERHPEKY 

QGSSVSNLHVEPCGTNTHASSLQHENSSLLLTKDRMNVEKAEFCNKSKQPGLARSQHNRWAG 

SKETCNDRRTPSTEKKVDLNADPLCERKEWNKQKLPCSENPRDTEDVPWITLNSSIQKVNEWFS 

RSDELLGSDDSHDGESESNAKVADVLDVLNEVDEYSGSSEKIDLLASDPHEALICKSERVHSKSV 

ESNIEDKIFGKTYRKKASLPNLSHVTENLIIGAFVTEPQIIQERPLTNKLKRKRRPTSGLHPEDFIKK 

ADLAVQKTPEMINQGTNQTEQNGQVMNITNSGHENKTKGDSIQNEKNPNPIESLEKESAFKTKA 

EPISSSISNMELELNIHNSKAPKKNRLRRKSSTRHIHALELWSRNLSPPNCTELQIDSCSSSEEIK 

KKKYNQMPVRHSRNLQLMEGKEPATGAKKSNKPNEQTSKRHDSDTFPELKLTNAPGSFTKCSN 

TSELKEFVNPSLPREEKEEKLETVKVSNNAEDPKDLMLSGERVLQTERSVESSSISLVPGTDYGT 

QESISLLEVSTLGKAKTEPNKCVSQCAAFENPKGLIHGCSKDNRNDTEGFKYPLGHEVNHSRET 

SIEMEESELDAQYLQNTFKVSKRQSFAPFSNPGNAEEECATFSAHSGSLKKQSPKVTFECEQKE 

ENQGKNESNIKPVQTVNITAGFPWGQKDKPVDNAKCSIKGGSRFCLSSQFRGNETGLITPNKH 

GLLQNPYRIPPLFPIKSFVKTKCKKNLLEENFEEHSMSPEREMGNENIPSTVSTISRNNIRENVFK 

EASSSNINEVGSSTNEVGSSINEIGSSDENIQAELGRNRGPKLNAMLRLGVLQPEVYKQSLPGSN 

CKHPEIKKQEYEEWQTVNTDFSPYLISDNLEQPMGSSHASQVCSETPDDLLDDGEIKEDTSFAE 

NDIKESSAVFSKSVQKGELSRSPSPFTHTHLAQGYRRGAKKLESSEENLSSEDEELPCFQHLLF 

GKVNNIPSQSTRHSTVATECLSKNTEENLLSLKNSLNDCSNQVILAKASQEHHLSEETKCSASLF 

SSQCSELEDLTANTNTQDPFLIGSSKQMRHQSESQGVGLSDKELVSDDEERGTGLEENNQEEQ 

SMDSNLGEAASGCESETSVSEDCSGLSSQSDILTTQQRDTMQHNLIKLQQEMAELEAVLEQHG 

SQPSNSYPSIISDSSALEDLRNPEQSTSEKAVLTSQKSSEYPISQNPEGLSADKFEVSADSSTSK 

NKEPGVERSSPSKCPSLDDRWYMHSCSGSLQNRNYPSQEELIKWDVEEQQLEESGPHDLTET 

SYLPRQDLEGTPYLESGISLFSDDPESDPSEDRAPESARVGNIPSSTSALKVPQLKVAESAQSPA 

AAHTTDTAGYNAMEESVSREKPELTASTERVNKRMSMWSGLTPEEFMLVYKFARKHHITLTNLI 

TEETTHWMKTDAEFVCERTLKYFLGIAGGKWWSYFWVTQSIKERKMLNEHDFEVRGDWNG 

RNHQGPKRARESQDRKIFRGLEICCYGPFTNMPTDQLEWMVQLCGASWKELSSFTLGTGVHPI 

WVQPDAWTEDNGFHAIGQMCEAPWTREWVLDSVALYQCQELDTYLIPQIPHSHY 



Figure 25 

>{gil30039658:2223-2302, 10541-10594, 19804-19881. 21381-21469, 22076-22215, 26456- 
26561. 29046-29091. 30413-30489, 31479-34904. 35307-35395. 43771-43942. 49733-49859, 
51830-52020, 55137-55447, 58682-58769. 62426-62503. 63004-63044, 69242-69325, 75264- 
7531 8, 771 87-77260. 78678-78738, 80580-80704) Homo sapiens breast cancer 1 , early onset 
(BRCA1) gene, complete cds 

ATGGATTTATCTGCTCTTCGCGTTGAAGAAGTACAAAATGTCATTAATGCTATGCAGAAAATC 
TTAGAGTGTCCCATCTGTCTGGAGTTGATCAAGGAACCTGTGTCCACAAAGTGTGACCACAT 
ATTTTGCAAATTTTGCATGCTGAAACTTCTCAACCAGAAGAAAGGGCCTTCACAGTGTCCTTT 
ATGTAAGAATGATATAACCAAAAGGAGCCTACAAGAAAGTACGAGATTTAGTCAACTTGTTGA 
AGAGCTATTGAAAATCATTTGTGCTTTTCAGCTTGACACAGGTTTGGAGTATGCAAACAGCTA 
TAATTTTGCAAAAAAGGAAAATAACTCTCCTGAACATCTAAAAGATGAAGTTTCTATCATCCAA 
AGTATGGGCTACAGAAACCGTGCCAAAAGACTTCTACAGAGTGAACCCGAAAATCCTTCCTT 
— GGAGGAAAGGAGTGTGAGTGTG6AAGTGTGTAAGGTTGGAAGTGTGAGAACTCTGAGGACAA 
AGGAGGGGATAGAAGGTGAAAAGAGGTGTGTGTACATTGAATTGGGATCTGATTCTTCTGAA 
GATACGGTTAATAAGGGAAGTTATTGCAGTGTGGGAGATGAAQAATTGTTAGAA ATGAG GCGT 
GAAGGAACGAGGGATGAAATGAGTTTGGATTCfGGAAAAAAGGCTGCTTGTGAATTTTGTGA 
GAGGGATGTAACAAATACTGAACATGATGAACCCAGTAATAATGATTTGAACACCACTGAGAA 
GGGTGGAGGTGAGAGGCATGGAGAAAAGTATGAGGGTAGTTGTGTTTCAAAGTTGGATGTGG 
AGCGATGTGGGACAAATAGTGATGGCAGGTGATTAGAGGATGAGAACAGCAGTTTATTACTC 
ACTAAAGACAGAATGAATGTAGAAAAGGCTGAATTCTGTAATAAAAGCAAACAGCCTGGCTT 
AGGAAGGAGGGAAGATAAGAGATGGGGTGGAAGTAAGGAAACATGTAATGATAGGGGGAGT 
GCGAGGACAGAAAAAAAGGTAGATGTGAATGGTGATGCGGTGTGTGAGAGAAAAGAATGGAA 
TAAGCAGAAACTGCCATGGTGAGAGAATGCTAGAGATAGTGAAGATGTTGGTTGGATAAGAG 
TAAATAGGAGCATTGAGAAAGTTAATGAGTGGTTTTGGAGAAGTGAJGAACTGTTAGGTTGTG 
ATGAGTGAGATGATGGGGAGTGTGAATGAAATGGGAAAGTAGCTGATGTATTGGACGTTGTA 
AATGAGGTAGATGAATATTGTGGTTCTTGAGAGAAAATAGAGTTAGTGGGGAGTGATGGTGAT 
GAGGGTTTAATATGTAAAAGTGAAAGAGTTCAGTGCAAATGAGTAGAGAGTAATATTGAAGAC 
AAAATATTTGGGAAAACCTATCGGAAGAAGGCAAGCCTCCCCAACTTAAGCCATGTAACTGA 
AAATGTAATTATAGGAGCATTTGTTAGTGAGGGACAGATAATACAAGA GGGTG GCCTGAGAAA 

taaatraaagggtaaaaggagaggtacatcaggcgttcatggtgaggattttatgaagaaagg 

agatttggcagttcaaaagactgctgaaatgataaatgagggaactaaccaaacggagcaga 

atggtgaagtgatgaatattagtaatagtggtgatgagaataaaagaaaaggtgattgtattc 

agaatgagaaaaatcgtaagggaatagaatgagtggaaaaagaatgtgctttcaaaaggaaag 

ctgaacctataagcagcagtataagcaatatggaactcgaattaaatatggagaattgaaaag 

gaggtaaaaagaataggctgaggaggaagtgttgtaggagggatattgatgcggttgaagta 

gtagtgagtagaaatgtaaggggaggtaattgtagtgaattgcaaattgatagttgttgtagc 

agtgaagagataaagaaaaaaaagtagaaggaaatgggagtgagggagaggagaaaggtaga 

agtcatggaaggtaaagaaggtgcaagtggagggaagaagagtaagaagcgaaatgaagag 

agaagtaaaagagatgagagggatagtttgggagaggtgaagttaagaaatggaggtggttc 

ttttactaagtgttgaaataggagtgaagttaaagaatttgtgaatggtagcgttggaagaga 

agaaaaagaagagaaactagaaacagttaaagtgtctaataatgctgaagacgccaaagatc 

tcatgttaagtggagaaagggttttgcaaactgaaagatctgtagagagtagcagtatttcat 

tggtagctggtagtgattatgggagtgaggaaagtatgtcgttagtggaagttaggagtgta 

gggaaggcaaaaagagaaggaaataaatgtgtgagtgagtgtggagcatttgaaaaggcgaa 

gggactaattcatggttgttcgaaagataatagaaatgacacagaaggctttaagtatccatt 

gggagatgaagttaaggagagtggggaaagaaggatagaaatggaagaaagtg aagt tgat 

gctgagtatttggagaatagattgaaggtttgaaagcgggagtgatttggtgggttttgaaat 

gcaggaaatgcagaagaggaatgtgcaacattctctgcccactctgggtccttaaagaaaca 

aagtggaaaagtgagttttgaatgtgaacaaaaggaagaaaatgaaggaaagaatgagtctaa 

tatgaagcctgtagagagagttaatatgagtggagggtttgctg tggtt ggtgagaaagata 

agggagttgataatggcaaatgtagtatgaaaggagggtgtagg ttttg tctatgatgtgagt 

tgagaggcaaggaaagtggagtgattagtgcaaataaacatggacttttacaaaaggcatatc 

GTATACCACCAGTTTTTCCCATGAAGTGATTTGTTAAAACTAAATGTAAGAAAAATCTGGTAGA 

GGAAAAGTTTGAGGAACATTGAATGTGACGTGAAAGAGAAATGGGAAATGAGAACATTGCAA 

GTAGAGTGAGCAGAATTAGGGGTAATAACATTAGAGAAAATGTTTTTAAAGAAGCCAGGTGAA 



GCAATATTAATGAAGTAGGTTCCAGTACTAATGAAGTGGGCTCCAGTATTAATGAAATAGGTT 
CCAGTGATGAAAACATTCAAGCAGAACTAGGTAGAAACAGAGGGCCAAAATTGAATGCTATG 
CTTAGATTAGGGGTTTTGCAACCTGAGGTCTATAAACAAAGTCTTCCTGGAAGTAATTGTAAG 
CATeGTGAAATAAAAAAGCAAGAATATGAAGAAGTAGTTCAGACTGTTAATACAGATTTCTCt 
CCATATCTGATTTCAGATAACTTAGAACAGCCTATGGGAAGTAGTCATGCATC TCAGG TTTGT 
TCTGAGACACCTGATGACCTGTTAGATGATGGTGAAATAAAGGAAGATACTAGTTTTGGTGA 
AAATGACATTAAGGAAAGTTCTGCTGTTTTTAGCAAAAGCGTCCAGAAAGGAGAGCTTAGCA 
GGAGTCCTAGCCCTTTCACCCAtACACATrTGGCTCAGGGTTACCGAAGAGGGGCCAAGAA 
ATTAGAGTCGTCAGAAGAGAACTTATCTAGTGAGGATGAAGAGGTTCCCTGCTTCGAACACT 
TGTTATTTGGTAAAGTAAACAATATACCTrCTCAGTCTACTAGGCATAGCACCGTTGCTACCG 
AGTGTCTGTCTAAGAACACAGAGGAGAATTTATTATCATTGAAGAATAGCTTAAATGACTGCA 
GTAACCAGGTAATATTGGCAAAGGCATCTCAGGAACATCAGCTTAGTGAGGAAACAAAATGT 
TCTGCTAGCTTGTTrTCTTCACAGTGCAGTGAATTGGAAGACTTGACTGCAAATACAAACACC 
-CAGGAT-CCnm:CTT-GATT-GGmnT-CCAAACAAATGAGGCATCAGTCTGAAAGCCAGGGAGT 
TGGTCTGAGTGACAAGGAATTGGTTTCAGATGATGAAGAAAGAGGAACGGGCTTGGAAGAA 
AATAATCAAGAAGAGCAAAGCATGGATTCAAACTTAGGTGAAGCAGCATC TGGG TGTGAGAG 
TGAAACAAGCGTCTCTGAAGACTGCTCAGGGCTATCCTCTCAGAGTGACATTTTAAGCACTC 
AGCAGAGGGATACCATGCAACATAACCTGATAAAGCTCCAGCAGGAAATGGCTGAACTAGA 
AGCTGTGTTAGAACAGCATGGGAGCCAGCCTTCTAACAGCTACCCTTCCATCATAAGTGACT 
CTTCTGCCCTTGAGGACCTGCGAAATCCAGAACAAAGCACATCAGAAAAAGCAGTATTAACT 
TCACAGAAAAGTAGTGAATACCCTATAAGCCAGAATCCAGAAGGCCTTTCTGCTGACAAGTT 
TGAGGTGTCTGCAGATAGTTCTACCAGTAAAAATAAAGAACCAGGAGTGGAAAGGTCATCCC 
CTTCTAAATGCCCATCATTAGATGATAGGTGGTACATGCACAGTTGCTCTGGGAGTCTTCAG 
AATAGAAACTACCCATCTCAAGAGGAGCTCATTAAGGTTGTTGATGTGGAGGAGCAACAGCT 
GGAAGAGTCTGGGCCACACGATTTGACGGAAACATCTTACTTGCCAAGGCAAGATCTAGAG 
GGAACCCCTTACCTGGAATCTGGAATCAGCCTCTTCTCTGATGACCCTGAATCTGATCCTTC 
TGAAGACAGAGCCCCAGAGTCAGCTCGTGTTGGCAACATACCATCTTCAACCTCTGCATTGA 
AAGTTCCCCAATTGAAAGTTGCAGAATCTGCCCAGAGTCCAGCTGCTGCTCATACTACTGAT 
ACTGCTGGGTATAATGCAATGGAAGAAAGTGTGAGCAGGGAGAAGCCAGAATTGACAGCTT 
CAACAGAAAGGGTCAACAAAAGAATGTCCATGGTGGTGTCTGGCCTGACCCCAGAAGAATTT 
ATGCTCGTGTACAAGTTTGCCAGAAAACACCACATCACTTTAACTAATCTAATTACTGA AGAG 
ACTACTCATGTTGTTATGAAAACAGATGCTGAGTTTGTGTGTGAACGGACACTGAAATATTTt 
CTAGGAATTGCGGGAGGAAAATGGGTAGTTAGCTATTTCTGGGTGACCCAGTCTATTAAAGA 
AAGAAAAATGGTGAATGAGCATGATTTTGAAGTCAGAGGAGATGTGGTCAATGGAAGAAACC 
ACCAAGGTCCAAAGCGAGCAAGAGAATCCCAGGACAGAAAGATCTTCAGGGGGCTAGAAAT 
CTGTTGCTATGGGCCCTTCACCAACATGCCCACAGATCAACTGGAATGGATGGTACAGCTGT 
GTGGTGCTTCTGTGGTGAAGGAGCTTTCATCATTCACCCTTGGCACAGGTGTCCACCCAATT 
GTGGTTGTGCAGCCAGATGCCTGGACAGAGGACAATGGCTTCCATGCAATTGGGCAGATGT 
GTGAGGCACCTGTGGTGACCCGAGAGTGGGTGTTGGACAGTGTAGCACTCTACCAGTGCCA 
GGAGCTGGACAGCTACCTGATACCCnAGATCCGCCACAGCCACTACTGA 
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Figure 26 
MDC1 

>gil7661966|ref|NP_055456.1| MDC1 mediator of DNA damage checkpoint 1; nuclear factor with 
BRCT domians protein 1 ; Em:AB023051 .5 [Homo sapiens] . 

jVIEDTQAIDWDVEEEEETEQSSESLRCNVEPVGRLHIFSGAHGPEKDFPLHLGKNWGRfvlPDCS 

VALPFPSISKQHAEIEILAWDKAPILRDCGSLNGTQILRPPKVLSPGVSHRLRDQELILFADLLCQY 

HRLDVSLPFVSRGPLTVEETPRVQGETQPQRLLLAEDSEEEVDFLSERRMVKKSRTTSSSVIVPE 

SDEEGHSPVLGGLGPPFAFNLNSDTDVEEGQQPATEEASSAARRGA7VEAKQSEAEWTEIQLE 

KDQPLVKERDNDTKVKRGAGNGWPAGVILERSQPPGEDSDTDVDDDSRPPGRPAEVHLERAQ 

PFGFIDSDTDAEEERIPATPWIPMKKRKIFHGVGTRGPGAPGLAHLQESQAGSDTDVEEGKAPQ 

AVPLEKSQASMVINSDTDDEEEVSAALTLAHLKESQPAIWNRDAEEDIViPQRWLLQRSQTTTER 

DSDTDVEEEELPVENREAVLKDHTKIRALVRAHSEKDQPPFGDSDDSVEADKSSPGIHLERSQA 

STTVniNTQVEKEVPPGSAIMHIKKHQVSVEGTNQTDVKAV-GGPAKLLNA/SLEEAWPLHGDCET 

DAEEGTSLTASWADVRKSQLPAEGDAGAEWAAAVLKQERAHEVGAQGGPPVAQVEQDLPISR 

ENLTDLWDTDTLGESTQPQREGAQVPTGREREQHVGGTKDSEDNYGDSEDLDLQATQCFLEN 

QGLEAVQSiVIEDEPTQAFMLTPPQELGPSHCSFQTTGTLDEPWEVl^TQPFCLRESEDSETQPF 

DTHLEAYGPCLSPPRAIPGDQHPESPVHTEPMGIQGRGRQTVDKVMGIPKETAERVGPERGPLE 

RETEKLLPERQTDVTGEEELTKGKQDREQKQLIJ\RDTQRQESDKNGESASPERDRESLKVEIET 

SEEIQEKQVQKQTLPSKAFEREVERPVANRECDPAELEEKVPKVILERDTQRGEPEGGSQDQKG 

QASSPTPEPGVGAGDLPGPTSAPVPSGSQSGGRGSPVSPRRHQKGLLNCKMPPAEKASRIRAA 

EKVSRGDQESPDACLPPAVPEAPAPPQKPLNSQSQKHLAPPPLLSPLLPSIKPTVRKTRQDGSQ 

EAPEAPLSSELEPFHPKPKIRTRKSSRMTPFPATSAAPEPHPSTSTAQPVTPKPTSQATRSRTNR 

SSVKTPEPWPTAPELQPSTSTDQPVTSEPTSQVTRGRKSRSSVKTPETWPTALELQPSTSTD 

RPVTSEPTSQATRGRKNRSSVKTPEPWPTAPELQPSTSTDQPVTSEPTYQATRGRKNRSSVKT 

PEPWPTAPELRPSTSTDRPVTPKPTSRTTRSRTNMSSVKTPETWPTAPELQISTSTDQPVTPK 

PTSRTTRSRTNIVISSVKNPESTVPIAPELPPSTSTEQPVTPEPTSRATRGRKNRSSGKTPETLVPT 

APKLEPSTSTDQPVTPEPTSQATRGRTNRSSVKTPETWPTAPELQPSTSTDQPVTPEPTSQAT 

RGRTDRSSVKTPETWPTAPELQASASTDQPVTSEPTSRTTRGRKNRSSVKTPETWPAAPELQ 

PPTSTDRPVTPEPTSRATRGRTNRSSVKTPESIVPIAPELQPSTSRNQLVTPEPTSRATRCRTNR 

SSVKTPEPWPTAPEPHPTTSTDQPVTPKLTSRATRRKTNRSSVKTPKPVEPAASDLEPFTPTDQ 

SVTPEAIAQGGQSKTLRSSTVRAMPVPTTPEFQSPVTTDQPISPEPITQPSCIKRQRAAGNPGSL 

AAPIDHKPCSAPLEPKSQASRNQRWGAVRAAESLTAIPEPASPQLLETPIHASQIQKVEPAGRSR 

FTPELQPKASQSRKRSLATMDSPPHQKQPQRGEVSQKTVIIKEEEEDTAEKPGKEEDNA/TPKPG 

KRKRDQAEEEPNRIPSRSLRRTKLNQESTAPKVLFTGWDARGERAVLALGGSLAGSAAEASHL 

VTDRIRRTVKFLCALGRGIPILSLDWLHQSRKAGFFLPPDEYNAn-DPEQEKNFGFSLQDALSRAR 

ERRLLEGYEIYVTPGVQPPPPQIVIGEIISCCGGTYLPSMPRSYKPQRWITCPQDFPHCSIPLRVG 

LPLLSPEFLLTGVLKQEAKPEAFVLSPLEMSST 
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Figure 27 

>gil7661965:14-6283 Homo sapiens mediator of DNA damage checkpoint 1 (MDC1), mRNA 
ATGGAGGACACCCAGGCTATTGACTGGGATGTTGAAGAAGAGGAGGAGACAGAGCAATCCA 
GTGAATCCTTGAGGTGTAAGGTGGAGCCAGTAGGGCGGCTACATATCTTTAGTGGTGCCCA 
TGGACCAGAAAAAGATTTCCCACTACACCTCGGGAAGAATGTGGTAGGCCGAATGCCTGAC 
TGCTCTGTGGCCCTGCCCTTTCCATCTATCTCCAAACAACATGCAGAGATTGAAATCTTAGC 
CTGGGACAAGGCACCTATCCTCCGAGACTGTGGGAGCCTTAATGGTACTCAAATCCTGAGA 
CCTCCTAAGGTTTTGAGCCCTGGGGTGAGTCACCGTCTGAGGGACCAGGAATTGATTCTCTT 
TGCTGACTTGCTCTGCCAGTACCATCGCCTGGATGTCTCTGTGCCCTTTGTCTCCCGGGGC 
CCTCTGACAGTAGAAGAGACACCCAGAGTACAGGGAGAAACTCAACCCCAGAGGCTTCTGT 
TGGCTGAGGACTCGGAGGAGGAAGTAGATTTTCTTTCTGAAAGGCGTATGGTAAAAAAATCA 
AGGACCACATCTTCCTCTGTGATAGTTCCAGAGAGTGATGAAGAGGGGCATTCCCCGGTCC 
TGGGCGGCCTTGGGCCGCCTTTTGCCTTCAATTTGAACAGTGACACAGATGTGGAAGAAGG 
._XCAGCAACCAGCCACAGAGGAGGCCTCCXCAGCTGCCAGAAGAGGTGCCACTGTAGAGGC 
AAAGCAGTCTGAAGCTGAAGTTGTAACTGAAATCCAGCTTGAAAAGGATCAGCCTTTAGTGA 
AGGAGAGGGACAATGATACAAAAGTCAAGAGGGGTGCAGGGAATGGGGTGGTTCCAGGTG 
GGGTGATTCTGGAGAGGAGCCAACCTCCTGGAGAGGACAGTGACACAGATG TGGA TGATGA 
1 5 CAGCAGGCCTCCTGGAAGGCCAGCTGAGGTCCATTTGGAAAGGGCTCAGCCTTTTGGCTTC 
£ z s a ATCGACAGCGACAGTGATGCGGAAGAAGAGAGGATCCGAGCAACCCCAGTTGTCATTCCTA 
5 p ^ ? TGAAGAAGAGGAAGATCTTCCATGGAGTAGGTACAAGGGGTCCTGGAGCACCAGGCCTGG 
g ^ I ^ CCCATCTGCAGGAGAGCCAGGCTGGTAGTGATACAGATGTGGAAGAAGGCAAGGCCCCAC 
2 3 I i AGGCTGTCCCTCTGGAGAAAAGCCAAGCTTCCATGGTTATCAACAGCGATACAGATGACGA 
is w " GGAAGAAGTCTCAGCAGCGCTGACTTTGGCACATCTGAAAGAGAGCCAGCCTGCTATATGG 
£ S AACAGAGATGCAGAAGAGGACATGCCCCAACGTGTGGTCCTTCTGCAGCGAAGCCAAACCA 
S I CCACTGAGAGAGACAGTGACACAGACGTGGAGGAGGAAGAGCTCCCAGTGGAAAATAGAG 

5 § -a AAGCTGTCCTCAAGGATCACACAAAGATTAGAGCCCTTGTTAGAGCACATTCAGAAAAGGAC 
B " S i CAACCTCCTTTTGGGGACAGTGATGACAGTGTGGAAGCAGATAAGAGCTCACCTGGGATCC 

S " 1^- ACCTGGAGAGAAGCCAAGCCTCCACCACAGTGGACATCAACACACAAGTGGAGAAGGAAGT 
g S J I CCCGCCAGGGTCAGCCATTATGCATATAAAGAAGCATCAGGTGTCTGTGGAGGGGACAAAT 
S « I CAAACAGATGTGAAAGCAGTTGGGGGACCAGCAAAGCTGCTTGTGGTATCTCTAGAGGAAG 

6 P -i I CCTGGCCTCTGCATGGGGACTGTGAAACAGATGCAGAGGAGGGCACCTCCCTAACAGCCTC 
Q g ^ ^ AGTAGTTGCAGATGTAAGAAAGAGCCAGCTTCCAGCAGAAGGGGATGCTGGGGCAGAGTG 
S I ^ GGGTGCAGCTGTTGTTAAGCAGGAGAGAGCTCATGAGGTGGGGGCCCAGGGTGGGCCACC 

p .0 M S TGTGGCACAAGTGGAGCAGGACCTCCCTATCTCAAGAGAGAACCTCACAGATCTGGTGGTG 
I Si 11 §> GACACAGACACTCTAGGGGAATCCACCCAGCCACAGAGAGAGGGAGCCCAGGTCCCCACA 
GGAAGGGAGAGAGAACAACATGTGGGTGGGACCAAGGACTCTGAAGACAACTATGGTGATT 
CTGAAGATCTGGACCTACAAGCTACCCAGTGCTTTCTGGAGAATCAGGGCCTGGAAGCAGT 
CCAGAGCATGGAGGATGAACCTACCCAGGCCTTCATGTTGACTCCACCCCAAGAGCTTGGC 
CCTTCCCATTGCAGCTTCCAGACAACAGGTACCCTAGATGAACCAT GGGA GGTCCTGGCTA 
CACAGCCATTCTGTCTGAGAGAGTCTGAGGACTCTGAGACCCAGCCTTTTGACACGCACCTT 
GAGGCCTATGGACCTTGCCTGTCTCCACCTAGGGCAATACCAGGAGACCAACATCCAGAGA 
GCCCAGTTCACACAGAGCCAATGGGGATTCAAGGCAGAGGGAGGCAGACTGTGGATAAAGT 
CATGGGTATACCAAAAGAAACAGCAGAGAGGGTGGGCCCTGAGAGAGGGCCATTGGAGAG 
AGAAACTGAGAAACTGCTACCAGAAAGACAGACAGATGTGACAGGAGAGGAAGAATTAACC 
AAGGGGAAACAGGACAGAGAACAAAAACAGTTGTTAGCTAGAGACACCCAGAGACAAGAAT 
CTGACAAAAATGGGGAAAGTGCAAGTCCTGAAAGAGATAGGGAGAGTTTGAAGGTAGAAATT 
GAGACATCTGAGGAAATACAAGAGAAACAAGTACAGAAGCAGACCCTTCCAAGCAAAGCATT 
TGAGAGAGAAGTAGAGAGACCAGTAGCAAACAGAGAGTGCGATCCAGCCGAGTTAGAAGAG 
AAGGTGCCCAAAGTGATCCTGGAGAGAGATACACAGAGAGGGGAGCCAGAGGGAGGGAGC 
CAGGACCAGAAAGGGCAGGCCTCCAGCCCAACACCAGAGCCTGGGGTGGGGGCGGGGGA 
CCTTCCGGGACCTACCTCAGCCCCCGTACCTTCTGGGAGCCAGTCAGGTGGAAGGGGATC 
CCCAGTGAGCCCCAGGAGGCATCAGAAAGGCCTCCTGAATTGCAAGATGCCACCTGCTGAG 
AAGGCTTCCAGGATCAGAGCTGCTGAGAAGGTTTCCAGGGGCGATCAGGAATCTCCAGATG 
CTT6TCTGCCTCCTGCAGTACCTGAAGCCCCAGCCCCACC CCAA AAGCCCCTTAACTCTCA 
GAGCCAGAAACATCTTGCACCTCCGCCCCTTCTTTCTCCGCTTTTACCTTCTATCAAGCCAAC 
CGTTCGTAAGACCAGGCAAGATGGGAGTCAGGAAGCTCCAGAGGCTCCCTTGTCCTCAGAG 



CTGGAGCCTTTCCACCCAAAGCCTAAAATTAGAACTCGGAAGTCCTCCAGAATGACACCCTT 

TCCAGCTACCTCTGCTGCCCCTGAGCCCCACCCTTCCACCTCCACAGCCCAGCCAGTCACT 

CCCAAGCCCACATCTCAGGCCACTAGGAGCAGGACAAATAGGTCCTCTGTCAAGACCCCTG 

AAGGAGTTGTCCCCACAGCCCGTGAGCTCCAGCCTTCCACCTCCACAGACCAGCCTGTCAC 

CTCTGAGCCCACATCTCAGGTTACTAGGGGAAGAAAAAGTAGATCCTCTGTCAAGACCCGTG 

AAAGAGTTGTGCCCACAGCCCTTGAGCTCCAGCCTTCCACCTCCACCGACCGACCTGTCAC 

CTGTGAACCCACCTCTCAGGCTACTAGGGGAAGAAAAAATAGATCCTCTGTCAAGACCCCTG 

AACCAGTTGTCCCCACAGCCCCTGAGCTCCAGCCTTCCACCTCCACAGACCAGCCTGTCAC 

TTCTGAGCCCACATATCAGGCTACTAGGGGAAGAAAAAATAGATCCTCTGTCAAGACCCCTG 

AACCAGTTGTGCCCACAGCCCCTGAGCTCCGGCCTTCCACCTCCACAGACCGACCTGTCAC 

CCCCAAGCCCACATCTCGGACCACTAGGAGCAGGACAAATATGTCCTCTGTCAAGACCCCT 

GAAACAGTTGTCCCCACAGCCCCTGAGCTCCAGATTTCCACCTCCACAGACCAACCTGTCAC 

CCCTAAGCCCACATCTCGGACCACTAGGAGCAGGACAAATATGTCCTCTGTGAAGAACCCT 

-GAAXCAACIGICCCTAIAGCCCCTGAGCTCCCACCTTCCACCTCCACAGAGCAGCCTGTCAC 

CCCTGAGCCCACATCTCGGGCTACTAGGGGAAGAAAAAATAGATCCTCTGGCAAGAGCCCT 

GAAACACTTGTCCCCACAGCCCCTAAGCTCGAGCCTTCCACTTCCACAGACCAACCTGTCAC 

TCCTGAGCCCACATCTCAGGCCACCAGGGGCAGdACAAATAGGTCCTCTGTGAAGACCCCT 

GAAACAGTTGTCCCCACAGCCCCTGAGCTCCAGCCTrCCACCTCCACAGACCAGCCTGTTA 

CCCCTGAGCCTACGTGTCAGGCTACTAGGGGAAGAACAGATAGATCCTCTGTCAAGACTCC 

TGAAACAGTTGTCCCCACAGCCCCTGAGCTACAGGCTTCCGCCTCCACAGACCAGCCTGTC 

ACCTCTGAGCCCACATCTCGGACCACTAGGGGAAGAAAAAATCGGTCCTGTGTCAAGACGG 

ctgaaacagttgtgcccgcagcccctgagctccagcctcccacctccacagaccgacctgt 

cacccctgagcccacatctcgggccactaggggcaggacaaataggtcctctgtcaagacc 

cctgaatcaattgtccctatagcccctgagcttcagccttccacctccagaaaccagcttgt 

cacccctgagcccacatctcgggccactaggtgcaggacaaataggtcctctgtcaagacc 

cctgagccagttgtccccacagcccctgagccccatcctaccagctccacagaccagcctg 

tcacccccaagctcacatctagggccactaggagaaagacaaataggtcctctgtcaagact 

cccaaaccagttgaaccagcagcctctgatcttgagccttttacccccacagaccagtccgt 

cacccctgaggccatagctcagggtggtcagagcaaaAcactgaggtcttccacagtaaga 

gctatgccggttcctaccacccctgaattccaatctcctgtcaccacagaccagcctatttc 

ccctgagcctattactcaacccagttgcatcaagaggcagagagccgctgggaaccctggc 

tccctcgcagctcccattgaccataagccttgctctgcacccttggaacctaaatcccaggc 

ctcaaggaaccaaagatggggagcagtgagagcagctgaatcccttacagccattcctgag 

cctgcctctccccagcttcttgagacaccaattcatgcctcccagatccaaaaggtggaacc 

agcaggtagatctaggttcaccccggagctccagcctaaggcctctcaaagccgcaagagg 

TCTTTAGCTACCATGGATTCACCACCACATCAAAAACAGCCCCAAAGAGGGGAAGTCTCCCA 

gaagacagtgattatcaaggaagaggaagaagatactgcagagaagccagggaaggaagag 

gatgtcgtgactccaaaaccaggcaagagaaagagagaccaggcagaggaggagcccaac 

agaataccaagccgcagcctccgacggaccaaacttaaccaagaatcaacagccccgaaag 

tgctcttcacaggagtggtggatgctcggggagagcgggctgtgctggcactggggggaa 

gtctggctggttcagcggcagaggcttcccacctggtcactgatcgcatccgccggacagt 

caagttcctgtgtgccctggggcggggaatccccattctgtccctggactggctgcatcag 

tcccgcaaggctggtttcttcttacccccggatgaatatgtggtgaccgaccctgagcaag 

agaagaactttggctttagccttcaagacgcactgagcagggctcgggagcgaaggctgct 

agagggctatgagatctatgtgacccctggagtccagccaccaccacctcagatgggagag 

attattagctgctgtggaggcacatacctacccagcatgcctcggtcctataagcctcagag 

agttgtgatcacatgccctcaggacttccctcattgctccattccactacgggttgggctgc 

ccctcctctcgcctgagttcctgctgactggagtgctgaagcaggaagccaagccagaggc 

ctttgtcctctcccctttggagatgtcatccacctga 
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Figure 28 
53BP1 

>gi|5032189|ref|NP_005648.1| tumor protein p53 binding protein, 1; tumor protein 53-binding 
protein, 1; tumor protein p53-binding protein, 1 [Homo sapiens] 

IWDPTGSQLDSDFSQQDTPCLIIEDSQPESQVLEDDSGSHFSMLSRHLPNLQTHKENPVLDWSN 

PEQTAGEERGDGNSGFNEHLKENKVADPVDSSNLDTCGSISQViEQLPQPNRTSSVLGMSVES 

APAVEEEKGEELEQKEKEKEEDTSGNTTHSLGAEDTASSQLGFGVLELSQSQDVEENTVPYEVD 

KEQLQSVTTNSGYTRLSDVDANTAIKHEEQSNEDIPIAEQSSKDIPVTAQPSKDVHWKEQNPPP 

ARSEDMPFSPKASVAAMEAKEQLSAQELMESGLQIQKSPEPEVLSTQEDLFDQSNKTVSSDGC 

STPSREEGGCSl^STPATTLHLLQLSGQRSLVQDSLSTNSSDLVAPSPDAFRSTPFIVPSSPTEQ 

EGRQDKPMDTSVLSEEGGEPFQKKLQSGEPVELENPPLLPESTVSPQASTPISQSTPVFPPGSL 

PIPiSQPQFSHDIFIPSPSLEEQSNDGKKDGDMHSSSLTVECSKTSEIEPKNSPEDLGLSLTGDSC 

KLIVILSTSEYSQSPKMESLSSHRIDEDGENTQIEDTEPMSPVLNSKFVPAENDSILMNPAQDGEV 

QLSQNDDKTKGDDTDTRDDISILATGCKGREETVAEDVCIDLTCDSGSQAVPSPATRSEALSSVL 

DQEEAMEIKEHHPEEGSSGSEVEEIPETPCESQGEELKEENMESVPLHLSLTETQSQGLCLQKE 

MPKKECSEAIVIEVETSVISIDSPQKLAILDQELEHKEQEAWEEATSEDSSWIVDVKEPSPRVDVS 

CEPLEGVEKCSDSQSWEDIAPEIEPCAENRLDTKEEKSVEYEGDLKSGTAETEPVEQDSSQPSL 

PLVRADDPLRLDQELQQPQTQEKTSNSLTEDSKMANAKQLSSDAEAQKLGKPSAHASQSFCES 

SSETPFHFTLPKEGDIIPPLTGATPPLIGHLKLEPKRHSTPIGISNYPESTIATSDVMSESMVETHDP 

ILGSGKGDSGAAPDVDDKLCLRMKLVSPETEASEESLQFNLEKPATGERKNGSTAVAESVASPQ 

KTMSVLSCICEARQENEARSEDPPTTPIRGNLLHFPSSQGEEEKEKLEGDHTIRQSQQPMKPISP 

VKDPVSPASQKjVjVIQGPSSPQGEAMVTDVLEDQKEGRSTNKENPSKAl-IERPSQNNIGIQTMEC 

SLRVPETVSAATQTIKNVCEQGTSTVDQNFGKQDATVQTERGSGEKPVSAPGDDTESLHSQGE 

EEFDMPQPPHGHVLHRHMRTIREVRTLVTRVITDVYYVDGTEVERKVTEETEEPIVECQECETEV 

SPSQTGGSSGDLGDISSFSSKASSLHRTSSGTSLSAMHSSGSSGKGAGPLRGKTSGTEPADFA 

LPSSRGGPGKLSPRKGVSQTGTPVCEEDGDAGLGIRQGGKAPVTPRGRGRRGRPPSRTTGTR 

ETAVPGPLGIEDISPNLSPDDKSFSRWPRVPDSTRRTDVGAGALRRSDSPEIPFQAAAGPSDGL 

DASSPGNSFVGLRWAKWSSNGYFYSGKITRDVGAGKYKLLFDDGYECDVLGKDILLCDPIPLDT 

EVTALSEDEYFSAGWKGHRKESGELYYSIEKEGQRKWYKRMAVILSLEQGNRLREQYGLGPYE 

AVTPLTKAADISLDNLVEGKRKRRSNVSSPATPTASSSSSTTPTRKITESPRASMGVLSGKRKLIT 

SEEERSPAKRGRKSATVKPGAVGAGEFVSPCESGDNTGEPSALEEQRGPLPLNKTLFLGYAFLL 

TMATTSDKLASRSKLPDGPTGSSEEEEEFLEIPPFNKQYTESQLRAGAGYILEDFNEAQCNTAYQ 

CLLIADQHCRTRKYFLCLASGIPCVSHVWVHDSCHANQLQNYRNYLLPAGYSLEEQRILDWQPR 

ENPFQNLKVLLVSDQQQNFLELWSEILMTGGAASVKQHHSSAHNKDIALGVFDWVTDPSCPAS 

VLKCAEALQLPWSQEWVIQCLIVGERIGFKQHPKYKHDYVSH 



Figure 29 

>gi|5032 188:1 74-6092 Homo sapiens tumor protein p53 binding protein. 1 (TP53BP1), mRNA 
ATGGACCCTACTGGAAGTCAGTTGGATTCAGATTTCTCTCAGCAAGATACTCCTTGCCTGAT 
AATTGAAGATTCTCAGCCTGAAAGCCAGGTTCTAGAGGATGATTCTGGTTCTCACTTCAGTAT 
GCTATCTCGACACCTTCCTAATCTCCAGACGCACAAAGAAAATCCTGTGTTGGATGTTGTGT 
CCAATCCTGAACAAACAGCTGGAGAAGAACGAGGAGACGGTAATAGTGGGTTCAATGAACA 
TTTGAAAGAAAACAAGGTTGCAGACCCTGTGGATTCTTCTAACTTGGACACATGTGGTTCCAT 
CAGTCAGGTCATTGAGCAGTTACCTCAGCCAAACAGGACAAGCAGTGTTCTGGGAATGTGA 
GTGGAATCTGCTCCTGCTGTGGAGGAAGAGAAGGGAGAAGAGTTGGAACAGAAGGAGAAA 
GAGAAGGAAGAAGATACTTCAGGCAATACTACACATTCCCTTGGTGCTGAAGATACTGCCTC 
ATCACAGTTGGGTTTTGGGGTTCTGGAACTCTCCCAGAGCCAGGATGTTGAGGAAAATACTG 
TGCCATATGAAGTGGACAAAGAGCAGCTACAATCAGTAACCACCAACTCTGGTTATACCAGG 
CTGTCTGATGTGGATGCTAATACTGCAATTAAGCATGAAGAACAGTCCAACGAAGATATCCC 
--CATAGCAGAACAGTCCAGCAAGGACATCCCTGTGACAGCACAGCCC AGTAA GGATGTACAT 
GTTGTAAAAGAGCAAAATCCACCACCTGCAAGGTCAGAGGACATGCCTTTTAGCCCCAAAGC 
ATCTGTTGCTGCTATGGAAGCAAAAGAACA GTTGT CTGCACAAGAACTTATGGAAAGTGGAC 
TGCAGATTCAGAAGTCACCAGAGCCTGAGGTTTTGTCAACTCAGGAAGACTTGTTTGACCAG 
AGCAATAAAACAGTATCTTCTGATGGTTGCTCTACTCCTTCAAGGGAGGAAGGTGGGTGTTC 
TTTGGCTTCCACTCCTGCCACCACTCTGCATCTCCTGCAGCTCTCTGGTCAGAGGTCCCTTG 
TTCAGGACAGTGT7TCCACGAATTCTTCAGATCTTGTTGCTCCTTCTCCTGATGCTTTCCGAT 
CTACTCCTTTTATCGTTGCTAGCAGTCCCACAGAGCAAGAAGGGAGACAAGATAAGCCAATG 
GACACGTCAGTGTTATCTGAAGAAGGAGGAGAGCCTTTTCAGAAGAAACTTCAAAGTGGTGA 
ACCAGTGGAGTTAGAAAACCCCCCTCTCCTGCCTGAGTCCACTGTATCACCACAAGCCTCAA 
CACCAATATCTCAGAGCACACCAGTCTTCCCTCCTGGGTCACTTCCTATCCCATCCCAGGCT 
CAGTTrrCTCATGAGATTTTTATTCCTTCCCCAAGTCTGGAAGAACAATCAAATGATGGGAAG 
AAAGATGGAGATATGCATAGTTCATCTTTGACAGTTGAGTGTTCTAAAACTTCAGAGATTGAA 
CCAAAGAATTCCCCTGAGGATCTTGGGCTATCTTTGACAGGGGATTCTTGCAAGTTGATGCT 
TTCTACAAGTGAATATAGTCAGTCGCCAAAGATGGAGAGCTTGAGTTCTCACAGAATTGATG 
AAGATGGAGAAAACACACAGATTGAGGATACGGAACCCATGTCTCCAGTTCTCAATrCTAAA 
TTTGTTCCTGCTGAAAATGATAGTATCCTGATGAATCCAGCACAGGATGGTGAAGTACAACT 
GAGTCAGAATGATGACAAAACAAAGGGAGATGATACAGACACCAGGGATGACATTAGTATTT 
TAGCCACTGGTTGCAAGGGCAGAGAAGAAACGGTAGCAGAAGATGTTTGTATTGATCTCACT 
TGTGATTCGGGGAGTCAGGCAGTTCCGTCACCAGCTACTCGATCTGAGGCACTtTCTAGTGT 
GTTAGATCAGGAGGAAGCTATGGAAATTAAAGAACACCATCCAGAGGAGGGGTCTTCAGGG 
TCTGAGGTGGAAGAAATCCCTGAGACACCTTGTGAAAGTCAAGGAGAGGAACTCAAAGAAG 
AAAATATGGAGAGTGTTCCGTTGCACCTTTCTCTGACTGAAAGTCAGTCCCAAGGGTTGTGT 
CTTCAAAAGGAAATGCCAAAAAAAGAATGCTCAGAAGCTATGGAAGTTGAAACCAGTGTGAT 
TAGTATTGATTCCCCTCAAAAGTTGGCAATACTTGACCAAGAATTGGAACATAAGGAACAGG 
AAGCTTGGGAAGAAGCTACTTCAGAGGACTCCAGTGTTGTCATTGTAGATGTGAAAGAGCCA 
TCTCCCAGAGTTGATGTTTCTTGTGAACCTTTGGAGGGAGTGGAGAAGTGCTCAGATTCCCA 
GTCATGGGAGGATATTGCTCCAGAAATAGAACCATGTGCTGAGAATAGATTAGACACCAAGG 
AAGAAAAGAGTGTAGAATATGAAGGAGATCTGAAATCAGGGACTGCAGAAACAGAACCTGTA 
GAGCAAGATTCTTCACAGCCTTCCTTACCTTTAGTGAGAGCAGATGATCCTTTAAGACTTGAC 
CAGGAGTTGCAGCAGCCCCAAACTCAGGAGAAAACAAGTAATTCATTAACAGAAGACTCAAA 
AATGGCTAATGCAAAGCAGCTAAGCTCAGATGCAGAGGCCCAGAAGCTGGGGAAGCCCTCT 
GCCCATGCCTCACAAAGCTTCTGTGAAAGTTCTAGTGAAACCCCATTTCATTTCACTTTGCCT 
AAAGAAGGTGATATCATCCCACCATTGACTGGTGCAACCCCACCTCTTATTGGGCACCTAAA 
ATTGGAGCCCAAGAGACACAGTACTCCTATTGGTATTAGCAACTATCCAGAAAGCACCATAG 
CAACCAGTGATGTCATGTCTGAAAGCATGGTGGAGACCCATGATCCCATACTTGGGAGTGG 
AAAAGGGGATTCTGGGGCTGCCCCAGACGTGGATGATAAATTATGTCTAAGAATGAAACTGG 
TTAGTGCTGAGACTGAGGCGAGTGAAGAGTCTTTGCAGTTCAACCTGGAAAAGCCTGCAACT 
GGTGAAAGAAAAAATGGATCTACTGCTGTTGCTGAGTCTGTTGCCAGTCCCCAGAAGACCAT 
GTCTGTGTTGAGCTGTATCTGTGAAGCCAGGCAAGAGAATGAGGCTCGAAGTGAGGATCCC 
CCCACCACACCCATCAGGGGGAACTTGCTCCACTTTCCAAGTTCTCAAGGAGAAGAGGAGA 
AAGAAAAATTGGAGGGTGACCATACAATCAGGCAGAGTCAACAGCCTATGAAGCCCATTAGT 
CCTGTCAAGGACCCTGTTTCTCCTGCTTCCCAGAAGATGGTCATACAAGGGCCATCCAGTCC 



TCAA6GAGAGGCAATG6TGACAGATGTGCTAGAAGACCAGAAAGAAGGACGGAGTACTAAT 
AAGGAAAATCCTAGTAAGGCCTTGATTGAAAGGCCCAGCCAAAATAACATAGGAATCCAAAG 
CATGGAGTGTTCCTTGAGGGTCCCAGAAACTGTTTCAGCAGCAACCCAGACTATAAAGAATG 
TGTGTGAGCAGGGGAeCAGTACAGTGGACCAGAACTTTGGAAAGCAAGATGCCACAGTTGA 
GACTGAGAGGGGGAGTGGTGAGAAACCAGTCAGTGCTCCTGGGGATGATACAGAGTCGCT 
CCATAGCCAGGGAGAAGAAGAGTTTGATATGCCTCAGCCTCCACATGGCCATGTCTTACATC 
GTCACATGAGAACAATCCGGGAAGTACGCACACTTGTCACTCGTGTCATTACAGATGTGTAT 
TATGTGGATGGAACAGAAGTAGAAAGAAAAGTAACTGAGGAGACTGAAGAGCCAATTGTAGA 
GTGTCAGGAGTGTGAAACTGAAGTTTCCCCTTCACAGACTGGGGGCTCCTCAGGTGACCTG 
GGGGATATCAGCTCCTTCTCCTCCAAGGCATCCAGCTTACACCGCACATCAAGTGGGACAA 
GTCTCTCAGCTATGCACAGCAGTGGAAGCTCAGGGAAAGGAGCCGGACCACTCAGAGGGA 
AAACCAGCGGGACAGAACCCGCAGATTTTGCCTTAGCCAGCTCCCGAGGAGGCCCAGGAAA 
AGTGAGTCCTAGAAAAGGGGTCAGTCAGACAGGGACGCCAGTGTGTGAGGAGGATGGTGA 
-T-GCAGGGCCT-GGCATCAGAGAGGGAGGGAAGGCIODAaTCAC^ 
AAGGGGCCGCGCACCTTCTCGGACCACTGGAACCAGAGAAACAGCTGTGCCTGGCCCCTT 
GGGCATAGAGGACATTTCACCTAACTTGTCACCAGATGATAAATCCTTCAGCCGTGTCGTGC 
'CCCGAGTGCCAGACTCCACCAGACGAACAGAtGTGGGTGCTGGTGCTTTGCGTCGTAGTGA 
CTCTCCAGAAATTCCTTTCCAGGCTGCTGCTGGCCGTTCTGATGGCTTAGATGCCT CCTC TC 
CAGGAAATAGCTTTGTAGGGCTCCGTGTTGTAGCCAAGTGGTCATCCAATGGCTAGTTTTAC 
TCTGGGAAAATCAGACGAGATGTCGGAGCTGGGAAGTATAAATTGCTCTTTGATGATGGGTA 
CGAATGTGATGTGTTGGGCAAAGACATTCTGTTATGTGACCCCATCCCGCTGGACACTGAAG 
TGACGGCCCTCTCGGAGGATGAGTATTTCAGTGCAGGAGTGGTGAAAGGACATAGGAAGGA 

gtctggggaactgtactacagcattgaaaaagaaggccaaagaaagtggtataagcgaatg 

gctgtcatcctgtccttggagcaaggaaacagactgagagagcagtatgggcttggcccct 

atgaagcagtaacacctcttacaaaggcagcagatatcagcttagacaatttggtggaaggg 

aagcggaaacggcgCagtaacgtcagctccccagccacccctactgcctccagtagcagga 

gcacaacccctacccgaaagatcacagaaagtcctcgtgcctccatgggagttctgtcagg 

caaaagaaaacttatcacttctgaagaggaacggtcccctgccaagcgaggtcgcaagtct 

gccacagtaaaacctggtgcagtaggggcaggagagtttgtgagcccctgtgagagtgga 

gacaacaccggtgaaccctctgccctggaagagcagagagggcctttgcctctcaacaaga 

ccttgtttctgggctacgcatttctccttacgatggccacaaccagtgacaa gttgg cgagc 

cgctccaaactgccagatggtcctacaggaagcagtgaagaagaggaggaatttttggaaa 

ttcctcctttcaacaagcagtatacagaatcccagcttcgagcaggaggtgggtatatcgtt 

GAAGATTTCAATGAAGCCCAGTGTAACACAGCTTACCAGTGTCTTCTAATTGCGGATCAGCA 

TTGTCGAACCCGGAAGTACTTCCTGTGCCTTGCCAGTGGGATTCCTTGTGTGTCTCATGTCT 

GGGTCCATGATAGTTGCCATGCCAACCAGCTCCAGAACTACCGTAATTATCTGTTGCCAGCT 

GGGTACAGCCTTGAGGAGCAAAGAATTCTGGACTGGCAACCCCGTGAAAATCCTTTCCAGA 

ATCTGAAGGTACTCTTGGTATCAGACCAACAGCAGAACTTCCTGGAGCTCTGGTCTGAGATC 

CTCATGACTGGTGGTGCAGCCTCTGTGAAGCAGCACCATTCAAGTGCCCATAACAAAGATAT 

TGCTTTAGGGGTATTTGATGTGGTGGTGACGGACCCCTCATGCCCAGCCTCGGTGCTGAAG 

TGTGCTGAAGCATTGCAGCTGCCTGTGGTGTCACAAGAGTGGGTGATCCAGTGCCTCATTG 

TTGGGGAGAGAATTGGATTCAAGCAGCATCCAAAATATAAACAGGATTATGTTTCTCAGTAA 



Figure 29 (continued) 



Figure 30 
Rad9 

>gi|6320423|ref|NP_01 0503.1 [ Required for-DNA damage-induced G2 arrest In mitosis, required 
for ionizing radation-induced G1 arrest, and other cdc13-induced G2 arrest in meiosis; Rad9p 
[Saccharomyces cerevisiae] 

MSGQLVQWKSSPDRVTQSAIKEALHSPLADGDiy/INEIVINVPVDPLENKVNSTNIIEGSPKANPNPV 

KFIVINTSEIFQKSLGLLDESPRHDDELNIEVGDNDRPNANILHNERTPDLDRIANFFKSNRTPGKE 

NLLTKYQSSDLEDTPLIVILRKKMTFQTPTDPLEQKTFKKLKSDTGFCYYGEQNDGEENASLEVTE 

ADATFVQMAERSADNYDCALEGIVTPKRYKDELSKSGGMQDERVQKTQIMISAESPNSISSYDK 

NKITGNGRTTRNVNKVFNNNEDNIGAIEEKNPVKKKSENYSSDDLRERNNQIIQSNESEEINELEK 

NLNVSGRENDVNNLDIDINSAVSGTPSRNNAEEEMYSSESVNNREPSKKWIFRYSKDiCTENNSN 

RSTQIVNNPRTQEMPLDSISIDTQPLSKSFNTETNNELETQIIVSSLSQGISAQKGPVFHSTGQTEE 

IKI-QIJMSEEQNALNAIFE.TE.VILSRINEERILEVRETSSRSKNTMSKPSNSSPIPKEKDTFNIHERE 

VETNNVFSNDIQNSSNAATRDDIIiAGSSDFNEQKEITDRIYLQLSGKQISDSGSDETERIVISPNEL 

DTKKESTIMSEVELTQELPEVEEQQDLQTSPKKLWEEETLMEIKKSKGNSLQLHDDNKECNSDK 

QDGTESLDVALiEHESKGQSSELQKNLMQLFPSESQEIIQI^RRTIKRRQKDTIEIGEEEENRSTKT 

SPTKHLKRNSDLDAASIKREPSCSITIQTGETGSGKDSKEQSYVFPEGIRTADNSFLSKDDIIFGNA 

VWCQYTWNYKFYPGILLEVDTNQDGCWIYFETGRSLTKDEDIYYLDIRIGDAVTFDGNEY\AA/GL 

ECRSHDLNIIRCIRGYDTVHLKKKNASGLLGKRTLIKALSSISLDLSEWAKRAKIILEDNEKNKGDA 

YRYLRHPIRGRKSIVITNVLSPKKHTDDEKDINTHTEVYNNEIESSSEKKEIVKKDSRDALAEHAGA 

PSLLFSSGEIRTGNVFDKCIFVLTSLFENREELRQTIESQGGTVIESGFSTLFNFTHPLAKSLVNKG 

NTDNIRELALKLAWKPHSLFADCRFACLITKRHLRSLKYLETIJVLGWPTLHWKFISACIEKKRIVPH 

LIYQYLLPSGESFRLSLDSPSKGGIIKSNNIFSFYTQFLRGSNLRDQIC6VKKMLNDYIVIVWGRSE 

LDSFVKFAFACLSAGRMLTIDLPNIDVDDTEPLLNALDSLVPRIGSELSNRKLKFLIYANENNGKSQ 

MKLLERLRSQISLKFKKFNYIFHTESKEWLIQTIINEDTGFHDDITDNDIYNTISEVR 



Figure 31 

>gi|37362627:c903471 -899542 Saccharomyces cerevisiae chromosome lY, complete 
chromosome sequence 

ATGTCAGGCCAGTtAGTTCAATGGAAAAGCTCTCCAGATCGAGTCACCCAAAGCGCTATAAA 

GGAAGCACTGCATTCTCCCTTGGCTGATGGCGACATGAACGAAATGAATGTTCCCGTTGATC 

CGTTGGAAAALAAGGTAAATAGCACAAACATAATCGAAGGAAGTCCCAAAGCAAATCCAAAT 

CCTGTCAAGTTTATGAATACAAGTGAGATATTTCAAAAATCTCTGGGATTACTTGACGAGAGT 

CCAAGACATGATGATGAGTTAAATATTGAAGTAGGAGATAAT GATCG ACCAAATGCTAACATA 

TTGCATAATGAAAGGACTCCTGACCTTGACCGAATTGCTAACTTTTTCAAAAGCAATCGAACG 

CCTGGTAAAGAAAATCTTTTGACCAAATATCAAAGCTCCGATCTGGAAGACACTCCTCTGATG 

TTAAGAAAAAAAATGACTTTTCAAACTCCAACTGATCCATTGGAACAGAAAACCTTCAAAAAG 

TTGAAGTCAGATACTGGGTTTTGCTATTATGGAGAGCAGAATGATGGAGAAGAAAATGCGTC 

ATTAGAAGTTACAGAGGCGGATGCCACTTTTGTACAGATGGCTGAACGTTCTGCTGATAATT 



GAGGAATGCAAGATGAACGAGTTCAAAAAACTCAAATCATGATATCAGCAGAATCACCTAATT 
CGATAAGCTCTTATGACAAGAACAAAATTACCGGGAATGGCCGGACCACAAGAAATGTAAAC 
AAGGTTTTTAACAATAACGAAGATAACATAGGAGCTATCGAGGAAAAAAATCCAGTAAAAAAG 
AAAAGTGAGAACTATTCATCAGATGATCTCAGAGAACGGAACAATCAAATAATACAAAGTAAT 
GAATCAGAGGAGATTAACGAATTGGAAAAGAATCTGAATGTTTCGGGTAGAGAGAATGACGT 
•S GAACAATTTAGATATCGATATTAATAGTGCTGTGTCTGGCACCCCTTCACGCAACAATGCGG 
I AAGAAGAAATGTATTCCAGTGAGAGTGTAAACAATCGGGAACCAtCCAAGAAGTGGATATTC 
< CGATACTCAAAAGACAAAACGGAAAATAATAGCAATAGATCTACGCAAATAGTCAATAATCCA 
g CO ^~ AGAACACAGGAAATGCCTTTAGATAGTATTTCAATCGATACGCAACCCTTATCTAAAAGTTTC 
H § Is AATACCGAAACAAATAATGAATTAGAGACACAGATAATTGTTTCATGGCTTTCCCAAGGCATA 
3 g a ? TCTGCTCAGAAGGGACCTGTTTTTCATTCTACTGGCCAGACAGAAGAAATAAAAACCCAAATA 
I ^ E i ATAAATTCTCCTGAACAAAATGCTTTGAATGCAACCTTTGAAACTCCCGTTACTCTTTCTCGG 
in II ATTAATTTTGAACCCATATTGGAAGTTCCTGAGACTAGTTCACCATCTAAGAATACGATGTCA 
g S «J AAACCCTCGAATTCTTCACCTATTCCGAAGGAAAAAGATACATTTAATATACAGGAGAGAGAA 
S I GTAGAGACAAACAATGTTTTTTCAAACGATATACAAAATTCTTCAAATGCAGCTACCAGAGAT 
§ § GACATTATCATAGCCGGTrCATCTGATTTCAACGAACAAAAGGAAATAACCGATAGAATATAC 
g o S « TTACAACTTTCAGGAAAGCAAATATCTGATTCAGGAAGTGATGAAACAGAACGTATGTCCCCA 
§ i 1 1 AATGAGCTTGATACGAAAAAGGAAAGTACAATCATGAGCGAGGTTGAACTAACCCAAGAACT 
Q 1 > 2 GCCTGAAGTTGAAGAGCAGCAAGATCTTCAAACGTCTCCAAAAAAGCTGGTAGTCGAGGAA 
5 ffl a I GAAACTTTAATGGAGATAAAAAAAAGCAAGGGGAACTCACTTCAGCTTCATGATGATAATAAA 
P Q I i GAATGCAATTCAGATAAACAAGATGGCACAGAGTCTTTGGATGTAGCTTTGATTGAACACGA 
8 E 1 1 AAGCAAAGGACAGAGCTCAGAACTTCAGAAAAACCTCATGCAATTATTTCCAAGTGAGTCAC 
o ^ u ii C AGGAGATTATTCAGAACCGAAGAACAATAAAGCGACGTCAAAAAGATACAATAGAGATCGGT 
g Q II ^ GAAGAGGAGGAGAACAGAAGCACTAAGACATCACCGACAAAACACCTCAAAAGAAATTCAG 
ii t c a ATTTGGATGCTGCTTCTATCAAAAGGG AACCGTCTTGCAGCATTACCATACAAACAGGGGAG 
i= S £ £ ACAGGTTCGGGCAAAG ACTCTAAAGAAC AGTCTTACGTGTTTCCTG AAGGTATTAG AACGGC 
AGATAATAGTTTCTTATCGAAAGACGACATAATTTTTGGAAATGCGGTATGGTGTCAGTATAC 
GTGGAATTACAAATTTTATCCGGGTATTrTATTGGAAGTTGACACTAATCAAGATGGCTGTTG 
GATTTATTTCGAAACAGGAAGATCGCTAACCAAAGATGAGGACATCTACTACTTAGATATTAG 
AATAGGGGATGCTGTTACCTTTGATGGAAATGAGTACGTAGTCGTTGGTCTAGAATGTCGTA 
GGCATGATCTCAACATAATAAGATGTATTCGAGGATATGATAGGGTTCATTTGAAAAAAAAAA 
ATGCAAGCGGATTGTTGGGGAAAAGGACGTTAATTAAAGCACTAAGCTCGATCAGTCTTGAC 
CTAAGCGAGTGGGCTAAAAGAGCGAAGATCATATTAGAAGATAATGAGAAAAATAAAGGCGA 
CGCGTATAGGTACTTGAGACATCCCATTAGGGGAAGGAAATCAATGACCAATGTTCTGTCTC 
CGAAGAAACATACTGATGACGAAAAGGACATAAATACGCATACTGAAGTGTACAATAACGAA 
ATAGAATCGAGCTCCGAAAAGAAGGAAATTGTTAAAAAGGATTCTAGAGACGCATTAGCTGA 
ACATGCAG GAGCG CCAAGCCTGCI I I I I ICTTCTGGTGAAATCAGAACAGGGAATGTATTTG 
ATAAATGTATTTTTGTTTTGACAAGCCTATTCGAAAATAGAGAGGAACTTCGACAGACCATTG 
AATCGCAAGGCGGCACTGTAATTGAGTCAGGATTTTCCACTTTATTTAACTTCACTCATCCGC 
TAGCTAAATCTTTAGTCAATAAAGGTAATACAGATAATATTCGAGAATTGGCCTTGAAGCTAG 
CCTGGAAACCTCATTCCCTATTTGCAGACTGCAGATTTGGTTGCCTAATCACAAAACGGCATT 
TAAGAAGCTTAAAGTACTTAGAAACTTTGGCGTTGGGGTGGCCTACACTACAGTGGAAATTC 



ATAAGTGCATGCATTGAAAAGAAAAGAATAGTACCACATrTAATATACCAATACCTATTACCTT 

CGGGTGAAAGTTTTCGGTTATCGTTAGATTCTCCATCAAAGGGAGGAATCATTAAATCCAACA 

ATATTTTTTCATTTTATACACAATTCTTACGCGGATCTAATTTAAGAGATCAGATATG TGGAG T 

GAAGAAAATGTTAAATGACTACATTGTTATTGTTTGGGGTAGATCTGAGTTGGACAGTTTTGT 

CAAATTTGCTmGCATGTTTGAGCGCAGGTAGAATGCTTACAATTGATTTACCCAATATTGA 

TGTAGATGATACAGAGCCATTGTTAAATGCCTTAGATTCTTTAGTACCCAGAATAGGATGAGA 

ATTATCTAATCGAAAGTTAAAGTTTCTCATATATGCTAACGAAAATAATGGTAAATCTCAGATG 

MGCTTCTCGAAAGATTGAGAAGTCAAATATCACTGAAATTTAAGAAATTTA ATTAC ATATTTC 

ACAGTGAATCTAAAGAATGGCTAATTCAGACAATAATTAACGAGGACACTGGTTTTCACGATG 

ATATTACGGACAATGATATATACAACACTATTTCTGAGGTTAGATGA 



Figure 31 (continued) 
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